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matter along with it to the veins of the leaf, where both the water
and the mineral matter can diffuse into the cells of the chloren-
chyma. The movement of salts from the veins into the chloren-
chyma, being by diffusion, is independent of the passage of the
water but dependent on the relative concentration of the particular
kind of matter hi the chlorenchyma cells and hi the veins. The
reason why the kinds of mineral matter that are used in the leaves
continue to diffuse into the chlorenchyma is that in their assimila-
tion they are combined with other compounds and are thus changed
to different substances. When a given substance combines with
another to form a new compound, the concentration of the original
substance is decreased. Owing to this fact a substance which is
in solution in the xylem of the veins will continue to diffuse into
the chlorenchyma as long as it is used by being combined with
some other compound. The importance of transpiration in the
passage of mineral matter into the leaves is that transpiration
causes a stream of water to pass through the xylem and that this
water carries dissolved material into the veins, where it can diffuse
into the chlorenchyma.
The rate of the movement of mineral matter into the leaves is
not necessarily proportional to the rate of transpiration, as the
movement of dissolved material from the xylem into the chloren-
chyma is by diffusion and depends on the relative concentration
of the particular dissolved material in the two tissues, while the
entrance of dissolved substances into the root is also by diffusion
and depends on the relative concentration in the soil and root.
Actual experiments indicate that under ordinary conditions there is
little relation between rates of transpiration and the amount of min-
eral matter in plants. It would appear that plants are frequently
subjected to higher rates of transpiration than are necessary for
the movement of sufficient dissolved material through the xylem.
While some transpiration would appear to be beneficial, par-
ticularly to tall plants, because it accelerates the movement of
dissolved material from the roots to the leaves, there are at least
many small plants for whose development it would seem to be
unnecessary, as is shown by the fact that they will grow in an
atmosphere kept as nearly saturated with water as is possible even
under experimental conditions. In the absence of transpiration